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CLAIMS 

We claim: 

1 . A wheat plant comprising at least one lYiticwn qestivwn J MI nucleic acid 
selected from the group consisting of: 

(a) an Jmil nucleic acid encoding an TMT polypeptide which comprises a 
mutation in Domain B that results in a serine to usparagme substitution 
in the I MI protein as compared, to a wild-type AHAS protein; and 

(b) an Tnii3 nucleic acid encoding an TMl polypeptide which comprises a 
mutation in Domain E that results in a serine to asparugine substitution 
in the FMJ protein as compared to a wild-type AHAS protein; 

wherein the Triticum aestivum TMI nucleic acid confers upon the plant increased tolerance to 
an imidazolinone herbicide as compared to a wild-type variety of the plant 

2. The wheat plant of claim I , wherein the plant comprises the Irni 1 nucleic acid 

of (a). 

3. Hie wheat plant of claim 1 , wherein the plant comprises the fmi3 nucleic acid 

of(b). 

4. The wheat plant of claim 1 , wherein the plant comprises a first Triticum 
aestivum 1MT nucleic acid and a second Triticum aestivum IM1 nucleic acid, the first Triticum 
aestivum TMl nucleic acid is the TMJ nucleic acid of (a) or (h), and the second Triticum 
aestmun 1MI nucleic acid is selected from the group consisting of an (mil nucleic acid, an 
lmi2 nucleic acid, and un Jmi3 nucleic acid. 

5. The wheat plant of claim 4, wherein the second Triticum aestivum IMT nucleic 
acid encodes an IMI polypeptide comprising a mutation in a conserved amino acid sequence 
selected front the group consisting of a Domain A, a Domain B t a Domain C, a Domain D 
and a Domain B, 

6. Tlie wheat plant of claim 5, wherein the conserved amino acid sequence is a 
Domain T5. 
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7. The wheat plant of claim 6, wherein the mutation results in a serine to 
asparagine substitution in the second 1M1 protein as compared to a wild-typo AHAS protein* 

8. The wheat plant of claim 1 9 wherein the at least one Triticiim aestivum VsA I 
nucleic acid comprises a polynucleotide sequence selected from the group consisting of: . 

(i) a polynucleotide as defined in SEQ TD NO: 1 ; 

(ii) a polynucleotide as defined in SEQ IP NO:3; 

(ill) a polynucleotide encoding a polypeptide as defined in SHQ ID NO:2; 

(iv) a polynucleotide encoding a polypeptide as defined in SBQ IP NO:4; 

(v) a polynucleotide comprising at least 60 consecutive nucleotides of any 
of (t) through (iv) above; and 

(vi) a polynucleotide complementary to the polynucleotide of any of (i) 
through (v) above. 

9. The wheat plant of claim 1 > wherein the [mi 1 nucleic acid comprises a 
polynucleotide sequence as defined in SfJQ JP NO: J; 

10. The wheat plant of claim 1 , wherein the lmi3 comprises a polynucleotide 
sequence as defined in SRQ ID NO:3. 

1 1 . The wheat plant of any ope of claims 1, 4, 5, 6, and 7, said plant comprising 
two Triticvm aestivum IMI nucleic acids. 

1 2. The wheat plant of claim 1 1 > comprising an Imil nucleic acid and an lmi3 
nucleic acid. 

13. The wheat plam of any one of claims 1 , 4> 5, 6> and 7, said plant comprising 
three Trtticum aestivum J MI nucleic acids. 

1 4. The wheat plant of claim 1 , wherein the plant is not transgenic, 

] 5. The wheat plant of claim 1 , wherein the imidazolinone herbicide is selected 
from the group consisting of 2-(4-isopropyl-4-methyl-5-oxo-2-imidiazolin-2-yl)-nicotinic 
acid, 2-(4-isopropy0^-niethyl-5^xo-2-imida^lin-2-yI)»3-quinolinecarboxylic acid* 5-ethyl- 



ii'iA0i*!679Q5vi SUBSTITUTE SHEET ^maomwv 



40 



PCT/IB2003/004645 
Received 2 November 2004 



2-(4-isopropyM-methyl-5^xo-2-im^ 2^4-isopropyi-4-methyl-5- 
oxo-2-imidazo}in~2-yl>5^melhco^ acid, 2-(4-isopropyl-4-mclhyl-5-oxo-2- 

iinida2:oiin-2-yl)-5-mclhy]nicoiinic acid, and a mixture of methyl 6-(4-isopropyl-4-methy1-5- 
oxo-2-imidazolin-2-ylVm-toluate and methyl 2-(4-isopix>pyl-4-methy]--5-oxo-2-irnidazolin-2- 
y|)-p-loluate. 

1 6. The wheat plant of claim 1 . wherein flic imidazolinone herbicide is 5-ethyl-2- 
(4-isopmpy1-4-Tncihyl-5-oxo-2-imida2Uilin-2-yl)-nic^tinic acid. 

17. The wheat plant or claim I, wherein the imidazolinone herbicide is 2<4- 
isopropyM-meihyl-S-oxo-2-inVida^ aeid. 

18. A plant pan of the wheat plant of claim 1 . 

19. A plant cell of the wheat plant of claim 1 . 

20. A seed produced by the wheat plant of claim 1 , wherein Hie seed comprises at 
least one Triticvm aostivum IMI nucleic acid selected from the group consisting of the 
Tritiatm aestivum fMI nucleic acids of (a) and (b). 

21. The seed of claim 24, wherein the seed is true breeding for an Increased 
resistance to an imidazoline herbicide as compared to a wild lype variety of the wheat plant 
seed. 

22. A wheat plant comprising the herbicide resistance characteristics of the plant 
Willi American Type Culture Collection (ATCC) Patent Deposit Designation Number PT A- 
4256 or PTA-4257, wherein: 

(a) the wheat plant has an ATCC Patent Deposit Designation Number 
PTA-4256 or PTA-4257; 

(h) the wheut plant Is a recombinant or genetically engineered derivative 
of the plant with ATCC Patent Deposit Designation Number PTA- 
4256 or PTA.4257; 

(o) the wheat plant is any progeny of the plant with ATCC Patent Deposit 
Designation Number PTA-4256 or PTA-4257; or 
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(d) the wheat plant is a progeny of any of (be plants of (a) through (c). 

23. The wheat plant of claim 22, wherein the imida^olinone herbicide is selected 
from the group consisting of 2-(4-isopropyl4-methyl-5-oxo-2-iTnidiazolin-2-yl)-nicQtinic 
acid, 2-(4-isopropy1)^mcthy]-5-oxcH2-im^ acid. 5-cthyl- 
2^4-isopropyl-4-niethy1-5-oxo-2-iTnidazolin-2--yl)-nicotinic acid, 2-(4-isopropyl-4-mefliyl-5- 
oxo-2-iriiidazoliiv2-yl)-S-(Tnclhoxyme%])-nioolinic acid, 2-(4-isopropyl-4-methyl-5-oxa-2- 
hTnidazoliiv2-yl)-5-niethy1nicotinic acid, and a mixture of methyl 6-(4-isopropyl-4-methyl-5- 
oxo-2-jmidnxolin-2-yl)-m-loluale and methyl 2-(4-isopropyl-4-methyI-5-oxo-2-imidazolin-2- 
yl)-p-to1uale. 

24. The wheat plant of claim 22, wherein the imidazolinohe herbicide is 5-etbyl-2- 
(4-isopropyl^methyl-5-oxo-2-imidazolin-2-yl>nicotinio acid. 

25. The wheat plant of claim 22, wherein the imidazolinons herbicide is 2-(4- 
i5opropyM-methyi-5-oxo-2^iinidai^1m^ acid, 

26. A pla m part of the wheat plant of claim 22. 

27. A plant cell of the wheal plant of claim 22. 

28. A triucttle plant comprising at least one Triticwn aestivum EMI nucleic acid 
selected from the group consisting of; 

(a) an Imil nucleic acid encoding an 1MT polypeptide which comprises a 
mutation in Domain B that results in a serine to asparagme substitution 
in the IMI protein as compared to a wild-typo A HAS protein; and 

(b) an lmi3 nucleic acid encoding an IMJ polypeptide which comprises a 
mutation in Domain E that results in a serine to asparagine substitution 
in flu> 1MT protein as compared to a wild-type AHA 9 prolehv, 

wherein the Triticwn aestivum TMl nucleic acid confers upon the plant increased tolerance to 
on imidazolinono herbicide as compared to a wild-type variety of the plant. 

29. The triticale plant of claim 28, wherein the trilicale plant comprises the Tmil 
nucleic acid of (a). 
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30. The triticale plant of claim 28, wherein the triticale plant comprises the Imi3 
nucleic acid of (b). 

3 1 . The triticale plant of claim 28, wherein the triticale plant comprises a first 
Trilicum aestivum IMI nucleic acid and a second TrUicum aestivum TMT nucleic acid, die first 
Triticwn aestiviuii I MI nucleic acid is the IMI nucleic acid of (a) or (b), and the second 
Triticwn aestivum IMJ nucleic acid is selected from the group consisting of an Imi J nucleic 
acid, an Imi2 nucleic acid* and an Imi3 nucleic acid. 

32. Hie iriticale plant of elzum 3 1, wherein the second Triticum aestiviim IMI 
nucleic acid encodes an IMI polypeptide comprising a mutation in a conserved amino acid 
sequence selected from the group consisting of a Domain A» a Domain B, a Domain C, a 
Domain D and a Domain E> 

33. The triticale plant of claim 32, wherein the conserved amino acid sequence is a 
Domain E. 

34. The triticale plant of claim 33, wherein the mutation results in a serine to 
asparaginic substitution in the second [Ml pratein as compared to a wild-type AHAS protein. 

35. The triticale plant of claim 28, wherein the at least one Trttimm aentivum ttAl 
nucleic acid comprises a polynucleotide sequence selected from the group consisting of: 

(i) a polynucleotide as defined in SEQ ID "NO: I ; 
(ji) a polynucleotide as defined in SEQ ID NO;3; 
. (iii) a polynucleotide encoding a polypeptide as defined in SEQ ID NO:2; 
(W) a polynucleotide encoding a polypeptide as defined in SUQ ID NO:4; 

(v) a polynucleotide comprising at least 60 consecutive nucleotides of any 
°f (i) er (iv) above; and 

(vi) a polynucleotide complementary to the polynucleotide of any of (i) 
through (v) above. 

36. The triticale plant of claim 28, wherein the Tmil nucleic acid comprises a 
polynucleotide sequence as defined in SEQ ID NO:l. 
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37. The triticale plant of claim 28, wherein the ImiS nucleic acid comprises a 
polynucleotide sequence as defined in SEQ ID NO:3. 

38. The triticale plant of any one of claims 28, 31, 32, 33, and 34> said plant 
comprising two Triticum austivum IMT nucleic acids, 

39. The triticale plant of claim 38, comprising a Triticum aestivum Brookton Imil 
nucleic acid arid a Triticmu aestivwn Krichauff Tmi3 nucleic acid. 

40. A plant pan of the tritioalc plant of claim 28, 

41. A plant cell of the triticale plant of claim 28. 

42. A seed produced by the triticale plant of claim 28, wherein the seed comprises 
at least one Triticum aestivum Wll nucleic acid selected from the group consisting of the 
Triticum aestivwn IMJ uucleic acids.of (a) and (b), 

43. The seed of claim 42, wherein the seed is true breeding for an increased 
tolerance to an imida^solinone herbicide as compared to a wild type variety of the triticale 
plant seed. . 

44. A triticale plant comprising the herbicide resistance characteristics of the plant 
with ATCC Patent Deposit Designation Number PTA-4256 or PTA-4257, wherein: 



(a) the triticale plant is a recombinant or genetically engineered derivative 
of the plant with ATCC Patent Deposit Designation Number PTA- 
4256 or PTA-4257; 

(b) - lhe triticale plant is any progeny of die plant with ATCC Patent 

Deposit Designation Numhor PTA-4256 or PTA-4257; or 

(c) the triticale plani is a progeny of any of ihe plants of (a) through (b). 



45. An isolated 1MI nucleic acid, wherein the nucleic acid comprises a 
polynucleotide selected from the group consisting of: 

(a) a polynucleotide as defined in SEQ TP NO: Y\ 



RTA0l/2lfi75U5vt 




' PCT/IB2003/004645 
k W Received 2 November 2004 

44 



(b) a polynucleotide as defined m SEQ I D NO:3; 

(c) a polynucleotide encoding a polypeptide as defined in SEQ ID NO:2; 

(d) u polynucleotide encoding a polypeptide as defined in SEQ 10 NO:4; 
(c) a polynucleotide comprising at least 60 consecutive nucleotides of any 

of (q) through (d) above; and 
(0 p polynucleotide complementary to the polynucleotide of any of (a) 
through (e) above. 

46. The isolated 1MI nucleic acid ofclaim 45, wherein the nucleic acid comprises 
a polynucleotide as defined in SRQ ID NO: 1 . 

47. The isolated 1M1 nucleic acid of claim 45, wherein tfie nucleic acid comprises 
a polynucleotide as defined in SEQ ID NO:3. 

48. The isolated IMf nucleic acid of claim 45, wherein the nucleic acid comprises 
a polynucleotide encoding a polypeptide as defined in SEQ TD MO:2. 

40. Tho isolated IM1 nucleic acid ofclaim 45, wherein the nucleic acid comprises 
d polynucleotide encoding a polypeptide as defined in SEQ ID NO:4. 

50. A method of controlling weeds within the vicinity of a plant, comprising . 
applying an imidazolinone herbicide to the weeds and the plant, wherein the plant has 
increased tolerance to the imidazolinone herbicide as compared to a wild type variety of the 
plant* and wherein the plant comprises # least one Trlticum aesthntm IMl nucleic acid 
selected from the group consisting of: 

(a) anlmil nucleic acid encoding an IMl polypeptide which comprises a 
mutation in Domain E that results in a serine to asparaginc substitution 
in the IMT protein as compared to a wild-type AH AS protein; and 

(b) on lmi3 nucleic acid encoding an IMl polypeptide which comprises a 
mutation in Domain R that results in a serine to asparagine substitution 
in the rMI ptotein as compared to a wiJd-iype ATTAS protein. 

51 . The method ofclaim 50, whorcln the plant comprises an Imi I nucleic acid and 
an Imi3 nucleic acid. 
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52 . . The method of clai m 50, wherein the at least one Triiioum aeslhmm IMI 
nucleic acid is selected from the group consisting of. 

(i) a polynucleotide as defined in SEQ ID NO:l ; 

(iO a polynucleotide as dctined in SEQ IP NO:3; 

(in) a polynucleotide encoding a polypeptide as defined in SEQ ID NO;2; 

(iv) a polynucleotide encoding a polypeptide as defined in SEQ ID NG:4; 

(y) a polynucleotide comprising at least 60 consecutive nucleotides of any 

of (1) through (iv) above; and 
(vQ a polynucleotide complementary to the polynucleotide of any of (i) 

through (v) above, 

53 . The method of clahn 50, wherein the plant comprises the Imi3 nucleic acid of 

(b). 

54. The method of claim 50, wherein the at least one JHticwn aesttvum IMI 
nucleic acid is selected from ihe group consisting of: 

(i) a polynucleotide as defined in SBQ ID NO:3; 

(ii) a polynucleotide encoding a polypeptide as defined in SEQ ID NO:4; 

(iii) a polynucleotide comprising at leqst 60 consecutive nucleotides ofany 
of (i) through (ii) abbve; and 

(iv) a polynucleotide complementary to the polynucleotide of any of (i) 
through (iii) above. 

55. A method of modi lying a plant's tolerance to an imidasolihono herbicide 
comprising modifying the expression of at least one Trtticum aestivwn IMF nucleic acid 
selected from the group consisting of: 

(a) an tail nucleic acid encoding an IMI polypeptide which comprises a 
mutation in Domain E that results in a serine to asparagine substitution 
in the IMI protein as compared to a wild-type AIJAS protein; and 

(b) an imi3 nucleic acid encoding an IMI polypeptide which comprises n 
mutation in Domain E that results in a serine to asparagine substitution 
in the TMl protein as compared to a wild-type AHAS protein. 
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56, • The method of claim 55, wherein the plant comprises an Imil nucleic acid and 
an lmi3 nucleic acid. 

57. The method of claim 55, wherein the at least one IMI nucleic acid is selected 
&om the group consisting of. 

(i) a polynucleotide as defined in SEQ ID NO:l; 

(ii) a polynucleotide as defined in ST1Q ID NO:3; 

(iii) a polynucleotide encoding a polypeptide as defined in SEQ ID NO:2; 

(iv) a polynucleotide encoding a polypeptide as defined in BBQ ID NO:4; 

(v) a polynucleotide comprising at least 60 consecutive nucleotides of any 
of (i) th rough (i v) above; and 

(vj) a polynucleotide complementary to the polynucleotide of any of (i) 
through (v) above, 
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